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Introduction
In RAN#90e meeting, a Rel-17 work item for support of reduced capability NR devices was approved and the WID was further updated in RAN#92e [1]. During the last RAN4 meeting, the core part of the WI was closed and most of the issues were resolved. In this contribution we further discuss some issues related to connected state mobility requirements.
Handover with NCD-SSBs
During the last RAN4 meeting, the following handover scenario was discussed:
· Handover to a BWP which has different SSB than the one used during measurement 

And the following was agreed [2]:Requirements for HO to a BWP which has different SSB with the one used for measurement (Scenario 4)
Do not introduce HO requirements depending on the separation between initial BWP and RedCap BWPs or power difference between NCD-SSB and CD-SSB.


However, it was not clarified whether such scenario can be considered as handover to a known cell or unknown cell. In our understanding, the measurements may differ across SSBs, and the UE needs to measure the SSB in the first BWP of the target cell for AGC and/or time/freq tracking. So, this scenario should be considered as Handover to an unknown cell as the time required to search the cell (Tsearch in HO delay) is non-zero.
Observation 1: It’s not clear whether handover to a BWP which has different SSB than the one used during measurement should be considered as handover to a known cell or unknown cell.
Proposal 1: The scenario when handover is performed to a BWP which has different SSB than the one used during measurement should be considered as handover to an unknown cell.
· Capture the above condition as a note in the Handover related section in TS38.133
RRC re-establishment delay and RRC connection release with re-direction delay
A RedCap UE may be configured with an additional Redcap specific initial BWPs for random access procedures. Such BWPs may not be configured with CD-SSBs. This means that the CD-SSB would be configured in the non-RedCap specific initial BWP, while the ROs will be configured in Redcap specific BWPs. 
In the last meeting, RAN4 discussed multiple handover related scenarios and agreed that following scenarios are not supported:
1. HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with NCD-SSB
2. HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP associated with CD-SSB
3. HO to an initial BWP with CD-SSB but RACH on RedCap specific BWP with no SSB

The above agreement was based on the following RAN2 agreement:
· From RAN2 perspective, the following handover scenario is not supported: ​
· Handover to a target cell’s initial BWP and further switch to the specific Redcap BWP to send the RACH (i.e. UE first sync to the CD-SSB and then autonomously switch to first active BWP to perform RACH)​

To summarize, RAN2 and RAN4 defined handover requirements only for the case when the first active BWP of the target cell is configured with SSBs (CD-SSB or NCD-SSB).
However, the situation with RRC connection release with redirection and RRC re-establishment is different. In this case, the UE first need to identify the cell and obtain system information before transmitting the RACH. The cell-search and SI acquisition procedure needs to be carried out in the non-RedCap initial BWP as the RedCap initial BWP (configured for RACH) may not have an associated CORESET. The UE may later be required to switch to the RedCap specific initial BWP where ROs are configured to transmit the RACH. So an additional BWP switching delay is needed as compared to Rel-15/16 requirements to handle this scenario.
Observation 2: During RRC Connection release with redirection and RRC re-establishment procedures, a Redcap UE needs to perform a BWP switch from non-Redcap specific initial BWP (which contains CD-SSBs and CORESET0 and SI) to Redcap-specific initial BWP (which contains ROs) to transmit RACH when the Redcap-specific initial BWP is configured for RA only.
Proposal 2: When the Redcap specific initial DL BWP is configured for RA, extend the RRC re-establishment delay and RRC connection release with re-direction delay by X ms.
· 
· Tconnection_release_redirect_NR = TRRC_procedure_delay + Tidentify-NR + TSI-NR + TRACH + X
· X = 6ms (BWP switching delay)
Conclusion
Observation 1: It’s not clear whether handover to a BWP which has different SSB than the one used during measurement should be considered as handover to a known cell or unknown cell.
Proposal 1: The scenario when handover is performed to a BWP which has different SSB than the one used during measurement should be considered as handover to an unknown cell.
· Capture the above condition as a note in the Handover related section in TS38.133

Observation 2: During RRC Connection release with redirection and RRC re-establishment procedures, a Redcap UE needs to perform a BWP switch from non-Redcap specific initial BWP (which contains CD-SSBs and CORESET0 and SI) to Redcap-specific initial BWP (which contains ROs) to transmit RACH when the Redcap-specific initial BWP is configured for RA only.
Proposal 2: When the Redcap specific initial DL BWP is configured for RA, extend the RRC re-establishment delay and RRC connection release with re-direction delay by X ms.
· 
· Tconnection_release_redirect_NR = TRRC_procedure_delay + Tidentify-NR + TSI-NR + TRACH + X
· X = 6ms (BWP switching delay)
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